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© Demodulated date recognition and decision device. 



© A demodulated data recognition and decision 
device is disclosed in which an input signal such as 
an intermediate frequency signal or the fik© is de- 
modulated and digital data corresponding to a de- 
modulated base band signal is recovered. This de- 
vice is characterized in that a sample clock rate 
having n-times the bit rate of the digital data is 
applied to perform a sampling operation wherein a 



decision of the binary value at the plurality of points 
In the base band signal is carried out to obtain a 
decision under majority rule- The value decided un- 
der majority rule and then applied as the demodu- 
lated digital data is substantially free Of errors which 
might occur from jitters in the base band signal and 
other sources of noise- 
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DEMODULATED DATA RECOGNITION AND DECISION DEVICE 



BACKGROUND OF THE INVENTION 



Field of the Invention 

This invention relates to a demodulated data 
recognition and decision device in which a signal 
modulated by digital data is demodulated and then 
the digital data is recovered from an obtained base 
band signal. 



Description of the Prior Art 

Fig. 1 Is a block diagram for showing the 
conventional type of a demodulation data recogni- 
tion end decision device (hereinafter called a de- 
cision device). En this figure, reference numeral 1 
denotes an intermediate frequency signal (IF sig- 
nal) output from an intermediate frequency circuit 
(not shown) of a previous stage- The detector and 
demodulation circuit 2 is for receiving the IF signal 
i and demodulating it into an output detection 
signal (a base band signal) 3. Comparator 4 is for 
converting the base band signal 3 to a binary value 
and outputs ng a binary signal 5. Clock recovery 
circuit 6 is for use in reproducing a dock signal 7 
acting as the synchronous clock of a digital data 
stream 9 based on the binary signal 5, and fl is a 
latch circuit for defining the digital data 9 from the 
binary signal 5 and the clock signal 7. 

Fig. 2 is a timing diagram for indicating de- 
cision timing in the decision device shown in Fig. 
1. In this figure, reference numeral 3 denotes the 
base signal 3 in Rg, 1 in a form of an eye pattern, 
and this wave-form Is defined as a detection eye 
output Reference numeral 10a denotes a decision 
timing and in this case mis corresponds to the 
falling edge of the recovered clock signal 7 (in 
case of performing a data latching with the falling 
edge) and so reference symbol T corresponds to 
one symbol duration, i.e., the reciprocal of the 
symbol rate, of the digital data 9. 

The operation of the prior art decision device 
will be described hereinafter. IF signal 1 is de- 
modulated to the base band signal 3 acting as an 
analogue signal with the detection and demodula- 
tion circuit 2_ This base band signal 3 is made as a 
binary value with a proper threshold value in the 
comparator 4. A binary signal 5 output by the 
comparator 4 is Input into the latch circuit 8 and 
the clock recovered circuit 6. The clock recovery 
circuit 6 outputs the recovery Clock signal 7 having 
the same rate as a bit rate of transmitted data on 



the basis of the binary signal 5. Since it is known 
that it is advantageous to sample the received 
waveform when the eye opening, as indicated in 
Fig. 2, is largest, it is preferable that the falling 

5 edge Of the recovered clock signal 7 corresponds 
to the point in which the eye opening of the de- 
tected eye output 3 is the largest in size. Then, in 
the latch circuit 8, the input binary signal 5 is 
latched with the falling edge of the recovered clock 

to signal 7 and output as a digital data 9. 

Since the conventional type of decision device 
has been constructed as described above, prob- 
lems have developed in that the timing in which the 
latch circuit 8 may latch the binary signal 5 is 

15 displaced from the point at which the eye opening 
is largest and as a result a margin of signal to 
noise is decreased which increases a rate of error. 
This displacement can result from the generation of 
a frequency or phase jitter of the base band signal 

20 3 caused by the fading and/or the noise of a 
transmission line. i.e. in the case of generating a 
lateral jitter in the detected eye output 3. These 
errors can also result from the presence of an error 
in frequency or in phase of the recovered clock 

zs signal 7 or the Bke. 



SUMMARY OF THE INVENTION 

30 

The present Invention solves the above-men- 
tioned problems by utilizing an arrangement having 
a decision device capable of reducing the deterio- 
ration characteristics of data demodulation caused 

35 by a jitter in the timing of recognition and decision 
and further capable of improving the durability of 
data demodulation with respect to noise when digi- 
tal data is to be recognized and decided from a 
base band signal. 

40 The decision device of the present invention 

includes a clock recovery circuit for generating a 
higher rate signal than a data rate of the demodu- 
lated digital data together with a recovery clock 
signal, and a mum-timing decision means for per- 

4S forming a binary recognition under majority rule of 
values in a plurality of timings for either a binary 
signal or a quantized signal produced from the 
base band signal by applying the higher rate clock 
signal. 

50 Means operated under majority rule of the 

present invention receives either a binary signal or 
a quantized signal produced by the base band 
signal and outputs a value defined under majority 
rule in a plurality of timings for the received Signal 
as demodulated digital data. As a result an irrflu- 
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ence of a Jitter of the base band signal and/or the 
reproduction clock signal may be reduced, tn addi- 
tion, the signal level is improved with respect to a 
random noise and durability against the noise is 
improved as weil. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing a conventional 
type of decision device; 

Rg, 2 is a timing diagram showing the timing in 
a conventional type of recognition and decision 
device; 

Fig. 3 is a block diagram showing a decision 
device constructed in one preferred embodiment 
of the present invention; 

Rg. 4 is a timing diagram showing the timing in 
recognition and decision In the decision device 
shown in Rg- 3; 

Rg. 5 is a block diagram showing the clock 
reproduction circuit shown in Fig. 3; 
Figs. 6 through 8 are block diagrams showing 
decision devices constructed m accordance with 
other preferred embodiments of the present in- 
vention; 

Fig. 9 is an illustrative view showing a clock 
following operation in the decision device shown 
In Rg. 8; 

Rg. 10 is a block diagram showing a decision 
device constructed in accordance with a still 
further preferred embodiment of the present in- 
vention; and 

Rg. 11 illustrates making e majority rule de- 
cision for three samples utilizing an adder and a 
comparator. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now to the drawings, a preferred em- 
bodiment of the present invention will be de- 
scribed. In Rg. 3, reference number 81 denotes a 
clock recovery circuit for outputting a recovered 
clock signal 7 and outputting a sample dock signal 
10 having a frequency n-times greater than that of 
the recovered clock signal 7. Shift register 11 is for 
sampling a binary signal 5 at the frequency defined 
by the $amp!e clock 10 and for shifting it in se- 
quence. Reference numeral 12 designates a three- 
point discriminated signal output from the taps of 
predetermined stages of flie shift register 11. Ref- 
erence numeral 13 designates a majority rule cir- 
cuit for outputting a value decided by majority rule 
of the three-point discriminated signal 12. Fig. 4 
illustrated the discrimination timing in the decision 



device shown in Rg, 3, wherein reference numeral 
14 denotes a three-point discrimination timing. The 
three-point discrimination timing 14 is a timing 
which corresponds to the three-point discriminated 
s signal 12 shown in Fig. 3- 

The operation of the demodulated data rec- 
ognition and decision device will be described 
hereinafter. At first, an IF signal 1 is converted at a 
detector and demodulation circuit 2 into a base- 
w band signal 3 in the same manner as that of the 
prior art and is further converted into a binary 
signal 5 by a comparator 4. Then, a clock recovery 
circuit 61 outputs a recovered clock signal 7 having 
the same frequency as the bit rate of a transmitted 
is data and simultaneously outputs a sample clock 
signal 10 having a rate n-times higher than that of 
the recovered clock signal 7. The period of this 
sample clock 10 determines a timing interval of the 
three-point recognition timing 14 shown in Fig. 4. In 
20 turn, the binary signal 5 is input to the shift register 
11. The shift register 11 is used to sample the 
binary signal 5 with the sample dock 10 and then 
shift it in sequence. The three-pornt discriminated 
signal 12 which is a part of a parallel output of the 
25 shift register 11 is output as a time series signal, 
so that a simultaneous handling of these signals 
means that the discrimination of data from the eye 
output are earned out at a plurality of points. Tne 
majority rule circuit 13 can receive the three-point 
30 discriminated signal 12 and output a digital value 
determined by the majority rule to a latch circuit 6. 
As can readily be seen from majority rule circuit 
13, the arrangement of AND gates 131 and exclu- 
sive OR gates 131a will output digital value "I" 
35 when 2 or 3 values of the three-point discriminated 
signal 12 are "1" and will output "0" when 2 or 3 
values of signal 12 are "0". And tf the recovered 
clock signal 7 is sot to fall just after (a timing) In 
which the desired three samples (samples cor- 
40 responding to the three-point recognition and de- 
cision timing 14) are shifted to a position of the 
three-point dscriminated signal 12, it is possible to 
latch a value decided under majority rule of the 
three-point discriminated signal 12. Then, the value 
45 latched by the latch circuit 8 is output as a de- 
modulated digital data 9, As described above, the 
binary decision of the base band signal 3 is carried 
out at three points, which enables the optimum 
point, i.e., the point of the largest eye opening, to 
60 be always included and thus, to affect the final 
decision by the majority rule even if the base band 
signal andfor the recovered clock has same Jitter. 
Errors which might occur from the jitter of the base 
band signal 3 and/or the recovered dock signal 7 
55 can therefore be reduced or eliminated. Accord- 
ingly, the errors resulting from the influence of 
noise are greatly reduced or cancelled. 

Fig. 5 is a block diagram for showing an exam- 

3 
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pie of a dock recovery circuit 61 which is con- 
structed as a DPLL (Digital Phase Locked Loop), 
The operation of the clock recovery circuit 61 con- 
structed as above will hereinafter be described. At 
first, a varying point of the binary signal 5 is 
detected by an edge detection circuit 611. This 
detection is the same as though a zero-cross point 
of ttie base band signal 3 is detected. Then, a 
phase comparison between the zero-creasing point 
of the base band signal and a rising edge of the 
recovered clock signal 7 is carried out by the 
phase comparator 612. As a result of comparison, 
if the phase of the zero-cross point advances as to 
the phase of the rising edge of the recovered clock 
signal 7, a lag signal 613a may be output, and also, 
if the phase of the zero-cross point Is not ad- 
vanced, a lead signal 613b may be output and 
received by sequential loop filter 614. Since the 
sequential loop filter 614 has a low-pass filer char- 
acteristic, an influence caused by noise is elimi- 
nated. An advancing control signal 61 5a is output 
in response to the fag signal 613a and a delay 
control signal 615b is output in response to the 
lead signal 613b. Reference numeral 616 denotes a 
fixed oscillator for use in outputting a fixed fre- 
quency signal. A putee adding/removing circuit 617 
may add one pulse to an output signal of the fixed 
oscillator 616 In response to an advance controlling 
signal 615b. It may remove one pulse from the 
output signal of the fixed oscillator 616 In response 
to a delay control signal 616a. In this case, a 
variable frequency divider may be arranged in 
place of the pulse adding/removing circuit 617 so 
as to vary a frequency dividing ratio- An output of 
either the pulse addi no/removing circuit 617 or the 
variable frequency divider is applied as the sample 
clock pulse 10. Further, this output may be divided 
in its frequency by the frequency divider 618 and 
input to the phase comparator 612 and at the same 
time it becomes the recovery clock signal 7. In 
order to cause the falling timing of the recovery 
clock signal 7 to be coincided with the latch timing 
of the latch circuit 8, ft may be sufficient to con- 
struct the frequency divider 618 in such a way that 
a ratio between ON segment and OFF segment of 
the recovery clock signal 7 is made unequal. Or, 
another shift register can be inserted between the 
frequency divider 618 and the latch circuit 8 while 
the ratio between the ON segment and OFF seg- 
ment is being kept equal, and then the recovered 
clack signal 7 may be displaced. 

Fig. 6 is a block diagram showing a decision 
device constructed in accordance with another pre- 
ferred embodiment of the present invention, in this 
figure, reference numeral 15 denotes an A/D con- 
verter in which the base band signal 3 is converted 
into m-bit quantized signal 16 (hereinafter referred 
to as "son>decislon data*), where each sampled 



base band signal is expressed with m-bit digital 
data. And reference numeral 17 denotes a parallel 
shift register each stage of which is constructed 
with m-foits and m-bit data is shifted in parallel. 

s Reference numeral 18 represents a plurality of 
points of soft decision data output from predeter- 
mined taps of the shift register 17 (in Fig. B, three- 
point soft decision data is illustrated). Adder 19 and 
comparator 20 are used in comparing an added 

io value output from the adder 19 with a predeter- 
mined threshold value. 

The operation of the decision device in accor- 
dance with a further preferred embodiment will be 
described hereinafter. In this case, the base ban<i 

t$ signal 3 in a form of an analog wave Is converted 
by the A/0 converter into a soft decision data 16 of 
quantized signal having a value ranging from 0 to 
2 m -1 . Also the base band signal 3 is converted into 
a binary signal 5 by the comparator 4. Then, both 

20 recovered clock signal 7 and the sample clock 10 
are output from the clock recovery circuit 61 in the 
same manner as that of the first preferred embodi- 
ment In this case, each stage of the shift register 
17 is constructed of rn-b'rts, wherein the soft de- 

2S cision data 16 is sampled in response to the sam- 
ple clock 10 and then shifted in sequence. Then, 
the plurality of points of Soft decision data 18 which 
Is a part of parallel output of the shift register 17 is 
added by the adder 19. The added value is com- 
ae pared with a predetermined threshold value by the 
comparator 20. The comparator 20 may output a 
binary signal in response to a relation of value 
between the added value and the threshold value. 
Figure 11 illustrates how comparing the added 

$s values with a threshold value is equivalent to mak- 
ing a majority rule of three samples. Reference 
letters A. B and C denote the values of soft de- 
cision data 18. As can be seen, when the added 
value is above or below a threshold value, in this 

ao case 2. the comparator outputs digital value "1 " or 
*0" accordingly. 

Furthermore, if the recovered clock signal 7 is 
set in such a way that its leading edge may fall just 
after a timing in which predetermined three sam- 

49 pies are shifted up to the positions of three-point 
soft decision signal 18 (if required, considering a 
delay caused by the adder 19 and the comparator 
20), the result Is that a recognition and decision 
caused by the desired three samples is latched by 

so the latch circuit 8. Comparing the value of three 
quantized values added to each other with a pre- 
determined threshold value is equivalent to making 
a majority rule of three samples. This preferred 
embodiment of the present invention enables the 

56 binary decision of the base band signal to be 
carried out at a plurality of points, one of which 
corresponding to where the opening in the eye 
wave is largest as in the first embodiment Accord- 
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ingly, errors resulting from the influence of noise 
are greatly reduced or cancelled. A converting tim- 
ing in the A/D converter 15 can be determined by 
the applied sample clock 10. 

Fig. 7 is a block diagram showing a decision 
device constructed in accordance with still another 
preferred embodiment of the present invention. In 
this figure, reference numerals 21 a to 21c denote 
two types of digital values, for example, (1, -1). (2, 
-2). (1 , -1 ) respectively; each set of digital values 
has a value which corresponds to "(T and other 
corresponds to "1 " from the three-point discrimi- 
nated signal 12. Reference numerals 22a to 22c 
denote data selectors which output each of the 
digital values Zia to 21c. These digital values 2ia- 
21 c, or weighing factors, can be m-bit numbers 
which are output from the data selectors as m-bit 
numbers (plus or minus) to go to adder 19. 

An operation of this preferred embodiment will 
be described hereinafter. A binary signal 5 is input 
into the shift register 11 in the same manner as 
that of the first preferred embodiment and the shift 
register 1 1 outputs a three-point discriminated sig- 
nal (hard decision values) 12. Since each of the 
three-point discriminated signals 12 is a selection 
input for the data selectors 22a to 22c. the data 
selectors 22a to 22c output one of the digital val- 
ues 21a to 2ic in response to the value ("1" or 
"0") of the three-point discriminated signal 12. 
After this operation, a processing similar to that of 
the second preferred embodiment shown in Rg. 6 
will be carried out. In this case, the digital values 
21a to 21c are set to values which assign more 
importance to the central point thereby it is possi- 
ble to carry out a decision of majority rule upon 
weighing each of a plurality of discriminating 
points, tn tie example where rf each of the digital 
values 21a to 21c is set to (1. -1). (2. -2) and (1. 
-1), respectively, the central point of the three 
points is weighed twice as much as compared with 
the other points. 

Rg. 8 is a block diagram for showing a de- 
cision device capable of following a bit synchro- 
nization. In this figure, reference numeral 62 de- 
notes a clock recovery circuit capable of perform- 
ing simultaneous varying of a phase of the recov- 
ered clock signal 7. Shift register 111 is for output- 
ting in parallel three sets of three-point discrimi- 
nated signals 12a to 12c and eiements 13a to 13c 
are each of majority rule circuits. Latch circuit 81 is 
for use in latching each of the output values of the 
three majority rule circuits 1 3a to 13c. Detector 
circuit 23 is for detecting a lead/lag of the decision 
timing through comparison of output values of the 
latch circuit 81; 24a represents a lead signal and 
24b represents a lag signal. 

The operation of this embodiment will be de- 
scribed as follows. A binary signal 5 output 



the comparator 4 is input to the shift register 111 
and the clock recovery circuit 62. The shift register 
111 may sample the binary signal 5 with the sam- 
ple clock 10 produced by the clock recovery circuit 

5 82 and then shift it in sequence. The three-point 
discriminated signals 12a to 12c which are a part of 
the parallel output of the shift register 111 are input 
to the majority rule circuits 13a to 13c. respec- 
tively. As a result, the three sets of the three-point 

io discriminated signals 12a to 12c are sampled from 
the three portions of rearward, central and forward 
widths, respectively corresponding to one-bit in the 
base band signal 3 as shown in Fig. 9. The major- 
ity rule circuits 13a to 13c, which function similarly 

ts to circuit 13 as shown in Rg. 3, output a value as 
decided by the majority rule of each of the three- 
point discriminated signals 1 2a to 12c A value 
latched with the output value of the majority rule 
circuit 13b corresponding to the central portion Is 

20 output from the latch circuit 81 as the reproduced 
digital date 9. That is. the data decided at the 
central portion is applied as the digital data 9. 
Simultaneously with this operation, the three values 
having latched output values of the three majority 

25 rule circuits I3e to 13c are output from the latch 
circuit 81 to the detector circuit 23. The detection 
circuit 23 detects a lead or lag of the timing in 
recognition and decision on the basis of three 
values. 

30 A practical detection operation will be de- 
scribed in reference to Pig. 9- The dashed line in 
Rg. 9 denotes the state of displacement between a 
data varying point in the received signal and an- 
other data varying point recognized by the decision 

3S device. Since the sample clock 10 is generated in 
synchronism with the recovered clo k signal 7, if 
the recovered clock signal 7 is displaced with re- 
spect to the base band signal 3, the three-point 
discriminated signal 12b corresponding to the cen- 

40 trai portion in the latch timing in the latch circuit 81 
will not correspond to the actual centra! portion of 
the detected eye output 3. For example, as the 
period of the recovered clock signal 7 is extended, 
the value which corresponds to the three-point dis- 

<s criminated signal 12b latched by the latch circuit 
B1 results in the three-point sample value displaced 
from the true central portion as shown in Rg. 9. At 
this time, the three-point discriminated signal 12a 
at the rearward portion is influenced by the subse- 

so quent bit it Is assumed that the data In the shift 
register 111 are shifted In the direction from 12a 
toward 12c If the range of displacement Is wide, 
the value 9c corresponding to the forward portion 
and the value 9 corresponding to the central por- 

ss tion of the three values received by me detector 
circuit 23 are the same and then the value 9a 
corresponding to the rearward portion may become 
a different value- In this case, the detector circuit 
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23 recognizes that the recovered clock signal 7 is 
delayed in respect to the base band signal 3, Thus, 
a lag signal 24b is output to the clock recovery 
circuit 62. The clock recovery circuit 62 advances 
instantaneously a phase of the recovered clock 
signal 7 In response to the lag signal 24b. Then, 
since the sample dock 10 may aiso be varied 
instantaneously in synchronous with this operation 
In an advanced direction, the three-point discrimi- 
nated slgnaJ 12b corresponding to the central por- 
tion returns to the actual central portion of the 
detected eye output 3, Also, in case that the value 
9 corresponding to.the central portion and the value 
9a corresponding to the rearward portion are the 
same and the value 9c corresponding to the for- 
ward portion is different from that value, a lead 
signal 24a will be output. The clock recovery circuit 
62 delays instantaneously the recovered signal 7 in 
response to the lead signal 24a. As described 
above, ft is possible to improve a reliability of the 
reproduced digital data 9 and at the same time to 
perform a following operation of bit synchroniza- 
tion. This detector circuit 23 may be simply con- 
structed with ROMs in which the three values 9a, 9 
and 9c are applied as address inputs and the lag 
signal 24b or the lead signal 24a or value not 
outputting both of them is applied as data. 

Although each of the preferred embodiments 
as described, includes an arrangement in which the 
tatch circuits 8 and 81 are arranged at the rear 
stages of majority rule circuits 13, 1 3a to 13c, the 
latch circuits may also be arranged in front of the 
majority rule circuits 13. 13a to 13c, Fig. 10 illus- 
trates an example in which the deciding device 
constructed in accordance with the first preferred 
embodiment is modified and illustrates this tech- 
nical concept Since the operation of the deciding 
device constructed as above is substantially the 
same as that of the first preferred embodiment, rts 
description will be eSminated. It Is apparent that the 
same technical concept can be applied not only to 
the first preferred embodiment, but also to the 
above-mentioned preferred embodiments. In this 
embodiment, a latch circuit may additionally be 
placed downstream from the majority rule circuits 
to reduce or eliminate noise associated with gate 
operations. 

In each of the above-mentioned preferred em- 
bodiments, since the sample clock 10 having n- 
tfmes of the bit rate of the digital data 9 produced 

by the clock recovery circuits 61 and 62 is applied 
to perform a sampling operation* a plurality of 
discriminated signals 12. 12a to 12c and 16 are all 
signals having an equal time Interval. It may also 
be applicable that other clock signals are applied in 
place of the sample clock 10 and/or output taps of 
the shift registers 11 and 111 are set discontinue 
ously so as to produce signals having non-equal 



intervals. 



Claims 

5 

1. A demodulated data recognition and decision 
device comprising a detector demodulation circuit 
for demodulating an input signal and outputting a 
base band signal; a comparator for determining a 

10 binary value of said base band signal and output- 
ting the binary signal; a clock recovery circuit for 
reproducing a recovered clock signal having the 
same frequency as that of a bit rate of transmitted 
data and generating a higher rate clock signal than 

?5 said recovered clock signal; multi-timing decision 
means for sampling said binary signal with said 
higher rate clock signal, performing a majority rule 
decision operation for a plurality of values cor- 
responding to a plurality of points of the sampled 

so binary signal, and outputting a value obtained 
through said majority rule decision operation; and a 
latch circuit for latching the vaJue output by said 
multi-timing decision means with said recovered 
clock signal and outputting the latched value as a 

25 demodulated digital data. 

2. A demodulated data recognition and decision 
device according to Claim 1, wherein the multi- 
timing decision means comprises a shift register 
for sampling said binary signal with said higher rate 

so clock signal and shifting the sampled values in 
sequence, and a majority ruJe circuit for receiving 
predetermined outputs of a plurality of stages of 
the parallel outputs of said shift register and output- 
ting values decided under majority rule of these 

as output values of a plurality of stages to said latch 
circuit. 

3. A demodulated data recognition and decision 
device according to Claim 1, wherein the multi- 
timing decision means comprises an A/D converter 

40 for converting said base band signal into a multi- 
value quantized signal, a shift register for sampling 
said multi-value quantized signal with said higher 
rate clock signal and shifting the sampled values in 
sequence, an adder for receiving predetermined 

45 outputs from a plurality of stages of parallel outputs 
of said shift register and adding these outputs from 
said plurality of stages, and a comparator for com- 
paring an added value output by said adder with a 
predetermined threshold value and outputting a bh 

so nary data signal corresponding to a relation of 
value between the added value and the threshold 
value to said latch circuit. 

4. A demodulated data recognition and decision 
device according to Claim 1, wherein said the 

55 multi-timing decision means comprises a shift reg- 
ister for sampling said binary signal with said high- 
er rate clock signal and shifting a sampled value in 
sequence, said shift register outputting parallel Out- 
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puts from a predetermined plurality of stages, a 
plurality of data selectors for receiving said outputs 
of said shift register and each selectively outputting 
a digital value from sets of values, said digital value 
corresponding to a binary value of said binary 
signal, an adder for adding said tfgital values out- 
put from said plurality of data selectors, and a 
comparator for comparing the added values output 
by said adder with a predetermined threshold value 
and outputting binary data corresponding to a rela- 
tion between the added value and the threshold 
value to said latch circuit. 

5. A demodulated data recognition and decision 
device according to Claim 4, wherein said sets of 
values comprises a set of digital values having 
higher values than other sets of values and wherein 
said set of digital values having higher values cor- 
responds to a central point of said digital values 
outputted from said plurality of data selectors, 

6. A demodulated data recognition and decision 
device comprising a detector demodulation circuit 
for demodulating an input signal and outputting a 
base band signal; a comparator for determining a 
binary value of said base band signal and output- 
ting a corresponding binary signal: a clock recov- 
ery circuit for reproducing a recovered clock signal 
having the same frequency as a bit rate of said 
input signal and producing a higher rate dock 
signal relative to said recovered clock signal; a shift 
register for sampling said binary signal with said 
higher rate clock signal and shifting a sampled 
value in sequence, said shift register outputting 
predetermined parallel outputs of a plurality of 
stages; a latch circuit for latching said predeter- 
mined parailel outputs with each of said recovered 
clock signals; and a majority rule circuit for output- 
ting the value decided under majority rule of the 
values output by said latch circuit as a demodu- 
lated digital data. 

7. A demodulated data recognition and decision 
device according to Claims 2 to 6, wherein the 
plurality of predetermined stages of the shift regis- 
ter comprise three stages. 

8. A demodulated data recognition and decision 
device comprising a detector demodulation circuit 
for demodulating an input signal end outputting a 
base band signal; a comparator for determining a 
binary signal; a clock recovery circuit for reproduc- 
ing a recovered dock signal having the same fre- 
quency as a bit rate of a transmitted data, and 
generating a higher rate clock signal than said 
recovered clock signal, said dock recovery circuit 
receiving a lag signal or a lead signal, instanta- 
neously advancing a phase of said recovered clock 
signal in response to said lag signal, and instanta- 
neously delaying a phase of said recovered dock 
signal in response to said lead signal; and a multi- 
timing decision means for sampling said binary 



signal with said higher rate clock signal, performing 
majority rule for a plurality of values received from 
said means for sampling, outputting the values 
obtained from said performing of majority rule and 

5 outputting said lag signal or said lead signal when 
the sampling occurs at a position displaced from 
the control position of said base band signal- 
9. A demodulated data recognition and decision 
device according to Claim 8. wherein the multi- 

70 timing decision means comprises a shift register 
for sampling said binary signal with said higher rate 
clock signal and shifting the sampled value in se- 
quence, majority rule circuits for receiving each of 
a plurality of sets of outputs of a plurality of pre- 

75 determined stages of parallel outputs of said shift 
register, said majority rule circuits outputting each 
value decided under majority rule for every set of 
said plurality of sets so as to be installed in cor- 
respondence with said plurality of sets; a latch 

20 circuit for latching the output values of said major- 
ity rule circuits with said recovered clock signal; 
and a detector circuit for receiving output values Of 
said latch circuit and outputting either said lag 
signal or lead signal- 

2Q 10. A demodulated data recognition and decision 
device according to Claim 9, wherein said plurality 
of sets of outputs comprises a central set(,a for- 
ward set and a rearward set), the value correspond- 
ing to the central set of said plurality of sets of the 

so output values of said latch circuit is output as said 
digital data. 

11. A demodulated data recognition and decision 
device according to Claim 10, wherein each of said 
plurality of sets is constituted by parallel outputs of 

36 three stages of said shift register. 

12- A demodulated data recognition and decision 
device according to Claim 10 or 11, wherein said 
plurality of sets are three sets. 
13, A demodulated data recognition and decision 

4Q device according to Claim 12« wherein the detector 
circuit outputs a lag signal when a received value 
corresponding to the set including the nearest 
stage from an Input side of said shift register is 
different from a value corresponding to thB other 

45 two sets, and outputs the lead signal when the 
value corresponding to the set including a farthest 
stage from the Input side ot said shift register is 
different from other two values. 

50 



55 
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© Demodulated data recognition and decision device. 



® A demodulated data recognition and decision 
device is disclosed in which an Input signal (1) such 
as an intermediate frequency signal or me like is 
demodulated and digital data corresponding to a 
demodulated base band signal is recovered. This 
device is characterized In that a sample clock rate 
(10) having n-tlmes the bit rate of the digital data Is 
applied to perform a sampling operation wherein a 



decision of the binary value at the plurality of points 
in the base band signal (3) Is carried out to obtain a 
decision under majority rule. The value decided un- 
der majority rule and then applied as the demodu- 
lated digital data is substantially free of errors which 
might occur from jitters in the base band signal (3) 
and other sources of noise. 
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